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DETAILED ACTION 

1 . Claims 36-49 are pending in the application. Cancelled claims 1 -35 and new 
claims 36-49 have been noted. The amendment filed 1/28/201 1 has been entered and 
carefully considered. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 1 02 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

2. Claims 44 and 45 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Buchanan et al (US 2003/0203653). 

Buchanan discloses a method of forming silicon nitride comprising: maintaining a 
reaction chamber at a pressure of 1 mtorr to 500 torr and a temperature of 400-900°C, 
reacting a gas comprising trisilylamine with a gas comprising a hydrazine in the 
chamber, and forming a silicon nitride film on the substrate by LPCVD (Abstract, [0017], 
[0032], [0034]). The subject matter as a whole would have been obvious to one of 
ordinary skill in the art at the time of invention by applicant if the overlapping portion of 
the pressure and temperature ranges disclosed by the reference were selected because 
overlapping ranges have been held to be a prima facie case of obviousness, see In re 
Wortheim 191 USPQ 90. 
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Thus, claims 44 and 45 would have been obvious within the meaning of 35 USC 
1 03 over the teachings of Buchanan. 

3. Claims 36, 38-42, and 46-48 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Sato et al (US 2001/0048973) in view of Buchanan et al (US 
2003/0203653). 

Sato teaches a method of producing a silicon nitride film by CVD comprising: 
feeding a hydrazine gas (e.g. 1,1-dimethylhydrazine) and a silicon-containing precursor 
gas into a reaction chamber wherein a substrate is located within said reaction chamber 
and forming a silicon nitride film on said substrate by reacting said hydrazine gas with 
said silicon-containing precursor gas [0030]-[0037]. The reaction between the silicon- 
containing precursor and hydrazine gas may occur in a synthesis chamber [0017] such 
that the gas mixture may be stored and introduced to the reaction chamber at a desired 
time [0054]. 

Sato does not disclose that the silicon-containing precursor is trisilylamine such 
that a silylhydrazine is formed. 

Buchanan discloses a method of forming silicon nitride comprising: maintaining a 
reaction chamber at a pressure of 1 mtorr to 500 torr and a temperature of 400-900°C, 
reacting a gas comprising trisilylamine (TSA) with a gas comprising a hydrazine in the 
chamber, and forming a silicon nitride film on the substrate by LPCVD (Abstract, [0017], 
[0032], [0034]). TSA enables a lower temperature route to formation of a SiN film via 
LPCVD [0035]. 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to use trisilylamine as suggested by Buchanan as the silicon- 
containing precursor in Sato since it enables a lower temperature route to formation of a 
SiN film. 

Regarding Claims 38 and 39, Sato discloses the temperature during the CVD 
process is 500°C-800°C and the pressure is 0.1-760 torr [0036]. Buchanan discloses a 
pressure of 1 mtorr to 500 torr and a temperature of 400-900°C [001 7]. 

Regarding Claims 40 and 46, Sato discloses that an inert gas may be fed to the 
reaction chamber as a carrier gas (Ex. 1). 

Regarding Claims 41 , 42, 47, and 48, Sato discloses that the hydrazine may be 
1,1-dimethylhydrazine [0034]. The reaction between TSA of Buchanan with the 
hydrazine of Sato would inherently form disilylmethylhydrazine. 

Thus, claims 36, 38-42, and 46-48 would have been obvious within the meaning 
of 35 USC 103 over the combined teachings of Sato and Buchanan. 
4. Claims 37, 43, and 49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sato et al (US 2001/0048973) in view of Buchanan et al (US 
2003/0203653) as applied above and further in view of Wang et al (US 2004/0194706). 

Sato and Buchanan do not disclose a step b) i) of feeding a hydrazine gas into 
the reaction chamber prior to and/or during step c). 

Wang discloses forming a silicon nitride layer by LPCVD comprising reacting 
silylhydrazine with a hydrazine gas, wherein the hydrazine gas may be used to control 
composition of the deposited layer [0024], [0039], [0043], [0063]. 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to introduce a hydrazine gas as suggested by Wang into the 
reaction chamber of Sato along with the gas mixture from the synthesis chamber (e.g. 
TSA + hydrazine as suggested by Buchanan) in order to control the composition of the 
deposited SiN film. 

Regarding Claims 43 and 49, Wang discloses a hydrazine/precursor flow ratio of 
1 to 1 000 [0045]. Further, it would have been obvious to use 1 ,1 -dimethylhydrazine as 
suggested by Sato since it was a known hydrazine for forming silicon nitride films. 

Thus, claims 37, 43, and 49 would have been obvious within the meaning of 35 
USC 103 over the combined teachings of Sato, Buchanan, and Wang. 

Response to Arguments 
5. Applicant's arguments filed 1/28/201 1 have been fully considered but they are 
not persuasive. Applicant argues that since precipitating reaction products are not 
generated by trisilylamine reactions with hydrazines, there would be no motivation to 
use the preliminary chamber of Sato. The examiner disagrees. Sato discloses that an 
advantage of using their preliminary chamber is that the precursor formed may then be 
stored such that it can be introduced to the reaction chamber at a desired time [0054]. 
Thus, it would have been obvious to use the preliminary chamber of Sato even when 
using trisilylamine and hydrazine as the precursor gases in order to store the gas 
mixture and introduce such to the reaction chamber at a desired time. 

Applicant argues that while Sato discloses pressure ranges encompassing 
LPCVD, the examples given are well above the 10 torr limit now claimed and the silicon- 
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containing precursors are unrelated to trisilylamine. Sato discloses pressure ranges 
which include LPCVD (0.1-760 torr) [0036]. Therefore one of ordinary skill would 
reasonably expect to deposit SiN over the entire range given, including LPCVD. Further, 
Buchanan discloses reacting trisilylamine with a hydrazine to form SiN using LPCVD 
wherein the pressure may be 1 mtorr to 500 torr [0017]. Therefore, one of ordinary skill 
would have reasonably expected to form SiN using LPCVD, wherein trisilylamine is 
used as a precursor, given the pressure range disclosed in Buchanan. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELIZABETH BURKHART whose telephone number is 
(571)272-6647. The examiner can normally be reached on M-Th 7-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Elizabeth Burkhart/ 
Examiner, Art Unit 1715 

/Timothy H Meeks/ 

Supervisory Patent Examiner, Art Unit 1715 



